Lung Lobe Torsion

= rotation around bronchus and vascular supply

Pathophysiology
· Right middle and left cranial most common but can be any lobe
· Usually at vascular pedicle, but mid lobar torsion has also been reported
· Spontaneous (deep chested, pugs) vs secondary
· Increased likelihood if increased mobility of a particular lobe;
· Pneumothorax, pleural effusion, previous surgery, trauma, lung pathology
· Right middle has a shape that increases mobility and so thought to cause predisposition
· Has been reported in2 cases with bronchial cartilage dysplasia
· Torsion occludes airway and vein, but arterial flow continues -> alveoli fill with blood
· May cause pleural effusion if not already present
· Atelectasis develops 
· Compression from pleural flood
· Accumulation of inflammatory infiltrates
· Vascular congestion
· Resorption of alveolar gases 
· Hypoxemia 
· V/Q mismatch, intrapulmonary shunting (if veins are not completely occluded), and alveolar hypoventilation may all occur

Signalment
· Median age 3yrs
· Large, deep chested dogs

Neath PJ, Brockman DJ, King LG. Lung lobe torsion in dogs: 22 cases (1981-1999). Journal of the American Veterinary Medical Association. 2000;217:1041-1044.

· 5/22 (23%) Afghan Hounds 
· 20/22 purebred, 75% of these deep chested 
· Case series in 7 pugs (Murphy et al) (7/23)
· <4yrs
· Lower prevalence in cats
· Males overrepresented 

Clinical Signs
· History – may have recent trauma, thoracic surgery, or previous thoracic disease
· Acute or chronic cough
· Neath et al duration of signs 1-90 days, median 5d
· Cough, Hemotysis, dyspnea
· May have GI signs, signs of systemic illness
· Neath et al 63% febrile 
· Physical – dyspnea, dull lung sounds dorsally or ventrally depending on pleural effusion or pneumo, weakness, cyanosis 

Diagnosis 
· Radiographs (post thoracocentesis if effusion is present) 
· Pleural effusion always present (may be too small to visualize)
· Increased lobar opacity
· Air bronchograms if acute (air reabsorbed if chronic)
· Vesicular gas pattern  (13/15) (small scattered gas bubbles) 
· Progressive in many cases but may be replaced by alveolar pattern
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· Abnormal bronchial alignment 
· Present in 10/22 Neath et al
· Bronchi often not visible due to collapse/edema
· +/- pneumo, mediastinal shift
· ddx PTE, contusions, neoplasia, pneumonia, coagulopathy, hernia, abscess
· Ultrasound
· Hypoechoic, rounded lobe
· As consolidation progresses becomes hepatized
· Can evaluate blood supply with Doppler
· May see arterial but not venous flow
· Bronchoscopy 
· Can visualize occlusion of bronchi
· Does not identify extraluminal changes eg constricting masses
· CT
· Abrupt ending of bronchus 
· Vesicular emphysematous parenchymal pattern may be seen 
· Torsed lung can be contrast enhancing 
· Less severe = more enhancing? 
· Can generate images for virtual bronchoscopy 
· Cannot observe respiratory functions or mucosa 
· CT is recommended if radiographs are non-specific 
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· Fluid analysis 
· May be sterile inflammation, blood or chyle (6/19 chylous, 6/10 positive culture - Neath et al)
· [bookmark: _GoBack]If chylous or inflammatory could be underlying cause, or could be secondary to torsion 

Treatment 
· Stabilize with fluids, oxygen, pain meds (if trauma) +/- thoracocentesis
· Surgery:
· De-rotation not recommended due to concerns for ischemia-reperfusion injury and parenchymal damage
· Complete let pneumonectomy if needed, right not recommended as >50% lung mass
· Place thoracotostomy tube(s) during surgery

Prognosis 
· Depends on underlying condition
· Fair to guarded if secondary to trauma, or idiopathic
· Neath et al 15/21 survived for >1 month, 5/15 then died for thoracic disease
· Pugs may have more favourable prognosis (11/12 reported) 
· Reoccurrence has been reported up to 2yrs after incident
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Pyothorax

Pathophys/eitiology 
· Bacteria enter pleural space via thoracic wall damage, trachea, bronchi, lung parenchyma or esophagus
· Cause is frequently not identified (only in 2-22%)	
· Cats more commonly parapneumonic, or direct from bite wounds
· Dogs depends on location, may be grass awn migration
· Complication of thoracic surgery in 6.5% of cases (15/232 surgeries)
· May be unilateral or bilateral as inflammation may disrupts mediastinum, but inflammatory debris may also obstruct any fenestrations
· Inflammation causes cytokines and vasoactive mediators to increase capillary permeability and impair lymphatic outflow
· Endothelial damage from inflammation and pyrexia worsens this
· Increased blood flow increases hydrostatic pressure
· Thickening of pleura from inflammation and edema obstructs lymphatic outflow


Signalment
· Cats with pyothorax are more likely to live in multi-cat households
· Bite wounds? URIs?
· Mean age 3-6yrs
· Medium to large breed dogs, esp hunting/working breeds are overrepresented 

Clinical signs
· Non-specific, may be acute or very chronic
· Frequently dyspneic, febrile, have poor body condition
· BUT 50% of cats hypothermic or normal temp
· If significant fever may have restrictive breathing pattern, loss of breath sounds, muffled heart sounds 
· May have signs of SIRS/sepsis 

Diagnosis
· Culture or cytology of fluid leads to definitive diagnosis 
· Additional diagnostics to look for underlying cause
· CT used to look for abscesses or foreign bodies that might support need for surgery
· Not recommended in children, prefer xrays and US to avoid radiation 
· BUT majority of cases are from pneumonia 
· Swinbourne et al, JSAP 2011
· 12 dogs that got CT for pyothorax, 8 of them then managed surgically
· Correctly identified extend of changes in 5/8, and the correct underlying cause in 4/8
· Distribution of pleural fluid on CT did not predict lesion location
· All cases that single lesion was found at surgery CT correctly identified it
· CT also found some lesions not reported in surgery
· Was one tract through lung lobe not found on CT; if going to surgery median sternotomy recommended
· Contrast enhanced all abnormalities

Fluid analysis 
· In humans: Light criteria = pH <7.2, glucose <60 and elevated LDH suggestive of empyema 
· Can consider lactate/glucose in our patients but cytology is the most reliable 
· High NT-proBNP has been found in cats with pyothorax and no cardiac dysfunction

Culture 
· Culture in blood culture bottles may increase yield 
· Oral cavity and upper respiratory tract are most common sources
· Often polymycrobial
· Frequently obligate anaerobes 
· Cats mostly pasturella 
· Fungal is rare
· May have false negatives (handling, prior antibiotics)
· As many as 40-83% in people
· Blood cultures recommended in addition for people
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Treatment
MEDICAL:
· Antimicrobials
· Initially broad spectrum anaerobic and aerobic coverage
· Avoid aminoglycosides as poor penetration into pleural space
· Make sure for cats pasteurella is covered
· Cats potentiated penicillins may be adequate as enterobacteriaceae are uncommon 
· In people IV until clinical resolution of signs of sepsis and chest tube removal, then oral for 1-4wks
· Intrapleural antibiotics not recommended in people 
· Thoracocentesis
· Single needle thoracocenteiss
· Has been successful, but associated with greater mortality
· Multiple needle throacocentesis 
· Careful patient selection
· Not recommended due to increased risks 
· Reexpansion pulmonary edema is not well documented in dogs
· In people mortality rate 20%
· Recommend removing <10mL/kg in children to avoid
· Thoracostomy tube placement
· Chest tubes recommended in people when
· Obviously purulent
· Culture positive
· pH <7.2 of fluid
· Loculations on rads or ultrasound
· Median duration of tube placement 4-8 days in dogs and cats
· Remove when
· Less than 2mL/kg/day
· Resolution of infection on cytology
· Absence of microorganisms
· Decreased neutrophil numbers with healthier appearance
· Consider serial cultures
· SMALL VS LARGE BORE
· Complication rate of large bore chest tubes in people 5-35%, and no evidence of superiority 
· JVECC 2017 Fetzer et al
· 36 cadavers
· small bore or large bore
· air, low viscocity , and high viscosity fluid instilled
· no difference in ability to remove substances
· Continuous vs intermittent suction
· Consider continuous suction (5-20cmH2O)
· Theoretically maximizes effusion drainage
· More expensive and more risky (dislodgment etc)
· If intermittently there are no recommendations on frequency
· Thoracic lavage
· Theoretically decreases viscosity so facilitates drainage, prevents tube obstruction, dilutes bacteria and inflammatory mediators, and debrides cavity
· Risk of introducing infection, fluid overload (cats) as only recover 75% infused volume
· Often used but little evidence
· Warmed physiologic saline (or balanced crystalloids), amount and frequency often decided on based on quality of aspirated fluid
· Not used routinely in humans
· Retrospective studies have shown higher survival rates and faster recovery time in dogs with lavage
· Intrapleural fibrinolytics 
· Inflammation -> adhesions -> decreased efficacy of drainage
· Streptokinase, urokinase etc
· Side effects:
· Hypersensitivity, fever, bleeding, pain
· Large multicentre trial in humans, as well as metanalysis, failed to show benefit with intrapleural streptokinase so no longer recommended for routine use in adults
· In children is actually recommended based on one small trial looking at urokinase
· TPA + DNase together reduced need for surgery in adults
· Overall not enough evidence in vet med
· Intrapleural heparin
· Has been descried in dogs and may improve short term outcomes

SURGICAL:
· Decision to go to surgery is subjective
· Surgery MAY have improved short term +/- long term outcomes in both dogs and cats
· In humans surgery recommended if sepsis persists after 5-7 days medical management 
· Increased loculations in fluid have not been shown to need more surgical therapy in recent studies
· Surgery has been recommended in dogs/cats if
· Pulmonary or mediastinal lesions on imaging
· Foreign material on imaging
· Actinomyces (if in grass awn region)
· Goals of surgery:
· Identify and remove inciting cause
· Remove grossly abnormal necrotic tissue
· Break down adhesions
· Dilution 
· Thoracotomy
· Median sternotomy is preferred unless imaging has isolated unilateral lesion
· Decortication = removal of pleural fibrinous layer that forms from inflammation; difficult and not recommended in small animals
· Video Assisted Thoracoscopic Surgery (VATS)
· Increasing use but minimal evidence in people
· Some evidence that superior to thoracostomy tube alone
· Should be able to perform all of the same things and get good visualization
· Foreign body removal, lung lobectomy, pericardectomy, break down adhesions, lavage, tube placement
· Sometimes need to convert to open thoracotomy
· Scott et al, Veterinary Surgery 2017
· 14 dogs, retrospective
· 2/14 needed to convert to open thoracotomy to effectively debride
· 1x diaphragmatic tear, 1 post-op infection, no other complications
· median surgical time 130mins
· median duration of tubes 66hrs
· Concluded that is good as diagnostic tool; take a look, debride, convert to OT if necessary but may avoid complications of median sternotomy

Additional treatments:
· Intrapleural analgesia
· 1.5mg/kg Bupivicaine, diluted in saline to reduce sting

· Nutrition
· Malnutrition in people is associated with poor outcome in empyema 

Costs: 
Bach et al, CVJ 2015. 
· Retrospective, excluded dogs that died within 24hrs
· Costs significantly lower for MG than LS
· No significant difference between ES and LS, or MG and LS
· All survived to discharge, with no reoccurrence in 6months
· “Treatment costs in the ES group were lower than those in the LS group, and treatment costs of the MG were less than in the ES group. These differences were not statistically significant but do warrant attention as they may be clinically significant.”
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Prognosis 
· worse if clinically unstable (resp distress, SIRS/sepsis)
· 83% (29-100) survival in dogs, 62% in cats (8-100)
· Most non-survivors die or euth in first 24hrs, after that point prognosis is fair to good
· Reoccurrence may occur, associated with higher mortality 
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Table 1. All values are reported as median and range and were determined
http://146.142.4.24/cgi-bin/cpicalc.pl

MG (n=7) ES (n=5) 156

Total cost $3094 (3410 10 $3818)° 54689 (34079 10 $8393) $9694 (36053 10 $11 533)-
£1933 (£256 10 £2386)° £2930 (£2549 10 £5246) £6059 (£3783 10 £7208)"

Total days of hospitalization 5518y 7wy 10 (8 10 1255

a CPl Inflation Calculator,
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Fic. 3. Lateral thoraci radiograph of a Lhasa Apso with ef cranial lobe
torsion (same asin Fig. 1). An extensive lobar vesicular gas patern is seen in
the craniovental thoras, s well as axil rotaton o the tracheal bifurcation
(circle) and mild pleural efTusion.
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Table 1. Summary of the radiographic, CT and virtual bronchoscopic findings in four
dogs and two cats with lung lobe torsions

Descriptive Radiographic ~ CT identlfication  Virtual bronchoscopic
findings (n=6) identification dentification

Narrowed/ collapsed occluded 1 6 6
bronchus

Oval appearance of the origin of the o o 6
torsed bronchus (fish mouth)

Tapering angle of the bronchus o 6 6

proximal or distal to occlusion but
not displaced

Ploural offusion 6 6 /A
Vesicular emphysema pattern 1 3 /A
Displaced bronchus o lung lobe. 1 1 /A

T Gompuaod tomograpty. /A Not sppicable
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FIG 2. Virtual bronchoscopic images from a five-year-old English bulldog with a eft cranial lung lobe
torsion. The dog’sright Is to the left of the Images, and dorsal s at the top. (A) Virtual bronchoscopic
image at the level of the carina showing the right and the left mainstem bronchi. (B) Virtual
bronchoscopic image showing the oval-shaped (fish mouth) collapse of the left cranial lung lobe
bronchus (arrow) and the open continuation of the left malnstem bronchus (arrowhead)
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Table 1—Aerobic bacteria isolated from pleural fluid samples
from 47 dogs and 45 cats with pyothorax

No.of isolates %)
Organi Dogs Cats
Enteric organisms. 62l @
Escherichi coli 3 1
Entorobacter cloacae 2 0
Kiebsiella pneumonise 1 0
Nonenteric orgarisms 100 19070
Pasteuralla spp 5 3
Acinetobacter calcoacaticus 1 0
Capnocytaphaga canimorsus 1 0
Pseudomanas aeruginosa 1 0
Actinabacilus uroac 0 1
Uidentiied nonenteric 2 5
Actinomyces spp 5019) 4i1s)
Streptococcus canis 3 0
Staphylococeus intermedis i) i)
Entorococcus faecalis [ 100
Mycoplasima spp i 0
Nocardia nova 10 0
Unidentiied gram-positve rod 0 i
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Table 2—Anaerobic bacteria isolated from pleural fluid samples
from 47 dogs and 45 cats with pyothorax

No.ofisolates %)
Organism Dogs Cats
Peptostreptococcus anserobius 18127 17020
Bactoroides spp 1023 202

Peniclinase positve . 5

Penicilinase negative 8 H

Not determined 5 5
Fusobacterium spp. 18021 17
Forphyromons spp 50 100121
Provotella spp 4061 819)
Evbacteriumspp 203 0
Propionibacterium spp 102 0
Clostrdium spp. 0 i
Filfactor vilosus 0 30
Fibrobacter succinogenes ] 30
Unidentiied gram-negative rods 3 718
Unidentiied gram-positve rods. 203} 2021
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